Biochemical and Biophysical Characterisation of Higher Oligomeric Structure of Rat Nucleosome Assembly Protein 1.
Nucleosome assembly protein 1 (NAP1) is a histone chaperone that exchanges histone H2A-H2B dimer from chromatin templates. Studies with yeast NAP1 (yNAP1) have revealed its existence as multiple oligomeric species in solution. Here, rat NAP1 (rNAP1), which is 98% identical to the human NAP1 (hNAP1) was used as a model to characterize the oligomeric structures of this protein in higher eukaryotes. Gel filtration chromatography and Dynamic light scattering of recombinant rNAP1 indicated that the protein exists as a complex mixture of multimeric species even at 500 mM ionic strength. The solution-state complexity remains unchanged even at higher ionic strengths. Equilibrium unfolding (ΔG 14.6 kcal mol- 1) shows that rNAP1, both dimeric and oligomeric, follow the two-state model of unfolding with no detectable intermediates. Homology modelling suggests that rat and yeast NAP1 share an overall similar structure with conserved domains. However, dissimilar substitutions like threonine and lysine with glycine in the β-hairpin involved in oligomerization, possibly leads to the observed differences in the oligomerization propensity of the two proteins. Molecular dynamic simulation (MDS) of the two structures also revealed that rNAP1 dimer is more stable owing to the extensive hydrogen bonding in comparison to yNAP1. Further, in vitro kinase assay showed that the phosphorylation of rNAP1 favors oligomerization with no effect on its histone binding capacity. Our results clearly suggest that there are differences in the in-solution behavior of rNAP1 compared to yNAP1 which may have in vivo functional implications for the regulation of these complexes during chromatin assembly and rearrangement.